Epidemiologists have utilized several health care systems with large numbers of enrollees and centralized databases to achieve their research aims. Although containing many of the features that have made certain health care systems valuable to the conduct of epidemiologic research, the US Department of Veterans Affairs (VA) medical care system has not been well utilized by epidemiologists. This article will describe existing and planned features of this health care system that should be of interest to epidemiologists, including centralized databases that capture hospital discharge and outpatient clinic diagnostic data, a planned enrollment file that would contain all persons eligible for VA medical care, and the size and national dispersion of VA medical care facilities. Also, VA leadership has demonstrated an interest in the promotion of epidemiologic research by initiating several new programs, including the creation of three Epidemiologic Research and Information Centers (ERICs) to foster VA epidemiologic research, and announcing a program to support investigator-initiated epidemiologic research projects with VA funding. Epidemiologists with interests in medical problems that afflict veterans should consider partnerships with VA investigators to achieve their research aims. been utilized extensively for epidemiologic investigations. In particular, the Department of Veterans Affairs medical care system, one of the largest integrated health care systems in the United States, has received relatively little attention from epidemiologists as a site for their investigations, despite the success of clinical research programs in this setting (3). The Department also has an intramural biomedical and health services research program with an annual budget of about $316 million in fiscal year 1999 and a historically close alliance with schools of medicine since World War II (4). The US Department of Veterans Affairs (VA) Cooperative Studies Program has made major contributions to advances in clinical care over the past 30 years, particularly through the conduct of multisite randomized trials, by capitalizing on several features of the VA medical care system that would also promote the conduct of epidemiologic research (5). Furthermore, new initiatives by the VA Research and Development Office, recent changes in VA eligibility requirements for medical care, and advances in information technology will enhance the value of the VA medical care system as a resource for epidemiologic research.
been utilized extensively for epidemiologic investigations. In particular, the Department of Veterans Affairs medical care system, one of the largest integrated health care systems in the United States, has received relatively little attention from epidemiologists as a site for their investigations, despite the success of clinical research programs in this setting (3) . The Department also has an intramural biomedical and health services research program with an annual budget of about $316 million in fiscal year 1999 and a historically close alliance with schools of medicine since World War II (4) . The US Department of Veterans Affairs (VA) Cooperative Studies Program has made major contributions to advances in clinical care over the past 30 years, particularly through the conduct of multisite randomized trials, by capitalizing on several features of the VA medical care system that would also promote the conduct of epidemiologic research (5) . Furthermore, new initiatives by the VA Research and Development Office, recent changes in VA eligibility requirements for medical care, and advances in information technology will enhance the value of the VA medical care system as a resource for epidemiologic research.
In this article we will describe characteristics of the VA medical care system, the veterans it serves, and its information systems of relevance to epidemiologists. We will also outline recent developments in this sys-tern and its support for research that should serve to enhance the VA medical care system as a resource for epidemiologic research initiated by both VA and non-VA investigators.
Characteristics of the VA medical care system
The VA medical care system consists of a network of 172 hospitals, 379 freestanding clinics, 132 nursing home care units, and contractual arrangements with various non-VA providers (6) . These health care facilities have a broad geographic distribution, with locations in all 50 states, the District of Columbia, and several US territories. The national scope of the system exceeds that of other prepaid US health plans and potentially permits assessment of geographic variation in disease frequency, exposure-disease associations, or utilization of hospital or clinic resources (7) .
The VA medical care system shares many features of a staff-model health maintenance organization, including a defined eligible population, shared medical records and data systems, a vertically integrated comprehensive system of health services, central administration, and salaried physicians. Features that distinguish this system from health maintenance organizations include a less clear denominator population, greater emphasis on subspecialty medical care, and lack of coverage for nonveteran family members.
Recent legislation and actions by the VA administration will result in the VA medical care system's becoming more like health maintenance organizations in the near future. In 1995, a restructuring took place that decentralized administration of VA health care into 22 Veterans Integrated Service Networks (VISNs) and required Network directors to focus their resources on the provision of primary care and a reduction in subspecialty services (8) . Nonveteran family members remain ineligible for care. More recently, eligibility reform was enacted into law in 1996, requiring that all veterans without service-connected disabilities enroll in order to receive medical care from the VA, with reenrollment determined on a yearly basis. An enrollment file was established on October 1, 1998 , that could potentially constitute a suitable population base for research.
Characteristics of the veteran population
The US veteran population in 1998 was estimated at 25.1 million persons. The 1992 National Survey of Veterans (9) indicated that about 10.0 percent of veterans used some form of VA medical care in the study year. Of these, 5.6 percent used only VA care, while 4.4 percent received care from both VA and non-VA sources. Most of the nation's veterans, though, are not eligible for VA care. Only persons with serviceconnected disabilities or who are poor can usually receive care at VA. It is estimated that, of those eligible for VA care, the VA provides services to about 40 percent (8) .
VA medical care users have incentives to stay with this system long-term. VA coverage is not linked to a particular job benefit plan and, thus, need not change with a change in employment. The national dispersion of VA health care facilities means that a veteran who relocates can usually continue to receive care at a nearby VA medical center. Finally, for many veterans the VA represents the only source of medical care, because of inability to afford other health insurance or because of service-connected disabilities that prevent coverage by private medical insurers.
The number and characteristics of users of VA medical care in fiscal year 1997 are shown in table 1. Their demographic profile reflects the years in which military conflicts occurred and the characteristics of those who served. About 42 percent of system users were aged 65 years or older, most were male, and many ethnic groups were represented in proportions equal to or exceeding those in the general US population. The high apparent frequency of outpatient encounters per subject can be explained by a single outpatient visit's generating multiple visit codes, because of stops at laboratory and other testing locations, consultations, patient education sessions, and so on. In 1994, of the 11.7 outpatient visits on average per veteran, 63.9 percent were for support services (6) . It is likely that the top 10 diagnostic codes generated in outpatient encounters reflect not only highly prevalent conditions (e.g., hypertension, type 2 diabetes) but also less prevalent conditions that require frequent outpatient visits for management (e.g., methadone maintenance for heroin dependence, counseling for post-traumatic stress disorder).
The demographic composition of the veterans who receive medical care from a VA source will restrict the scope of potential epidemiologic research topics to those that are appropriate for this population. Nonetheless, although the clientele is overwhelmingly male, the system still serves a large number of women veterans (approximately 120,000 in fiscal year 1997) who can be identified system-wide.
VA data systems
The VA maintains multiple computerized databases on the people it serves. Several of potential interest to epidemiologists are shown in table 2. The Social Security Number serves as a uniform identifier, which facilitates linkage across different VA clinical sites, data systems, and non-VA databases. Thus, use of medical care and certain outcomes can be easily tracked across the VA system.
Information on all inpatient treatment provided to veterans by the VA (even in non-VA facilities but paid for by the VA) is captured by the Patient Treatment File (PTF) located at the Austin Automation Center. In addition to demographic information and dates and location of the hospitalization, this file contains a record of up to 10 International Classification of Diseases-coded discharge diagnoses and five Current Procedural Terminology procedure codes. This file has been in existence since 1970, creating the possibility for retrospective investigation, although earlier versions of this database contained fewer variables and used earlier International Classification of Diseases coding versions. An encrypted Social Security Number is used as the identifier, which may be decoded for approved research purposes. Research on the validity of the PTF has shown evidence of under-and overreporting of procedures and diagnoses. A recent report found evidence of the latter, leading to higher estimates of disease prevalence compared with medical record review (10) . Kappa values comparing PTF data with medical record review exceeded 0.7 for 14 of the 20 most frequent principal hospital discharge diagnoses (e.g., alcohol dependence, 0.866; acute myocardial infarction, 0.869). An older study found that 22 percent of the items in this file were incorrect compared with medical record review, and that the most frequent error (55 percent of all errors) was due to physician failure to record a procedure or diagnosis (11) . The Outpatient Care File contains a record of all outpatient encounters in VA medical care facilities since 1986 and a 20 percent sample from 1980-1986. Until 1990, the file contained limited demographic information and descriptions of the clinic where services were received. A subset of outpatient procedure codes was added in 1990 and, since October 1, 1996, all ambulatory care encounters that occurred with a provider have a minimum data set of clinic type, date, provider, International Classification of Diseases, Revision 9, diagnosis, and Current Procedural Terminology procedure. Little work has been done to document the completeness and accuracy of these outpatient diagnoses, other than a recent study that demonstrated greater use of clinic services than could be documented by review of the medical record (10) .
Deaths among veterans can be ascertained fairly completely using the Beneficiary Identification and Records Locator System (BIRLS) Death File, which captures the date and place of death for all veterans when survivors make an application for a VA death benefit. Recent studies have shown the BIRLS to ascertain about 95 percent of veteran deaths (12, 13) . This completeness of ascertainment persisted even after legislation was passed in 1981 that restricted the lump sum death payment to fewer veterans, but maintained eligibility for a flag and grave marker benefit (12) . The actual Social Security Number is used as the identifier, making linkage possible with other databases maintained by the VA. Very limited information is available from BIRLS on cause of death.
The Austin Automation Center houses the PTF, Outpatient Care File, and BIRLS. Access to these databases is available to users with proper clearance without cost, although a charge scheme is currently under devel- Many changes will occur soon in VA information systems. The National Patient Care Database (NPCD) will soon absorb the PTF, Outpatient Care File, and other VA databases. For the immediate future the interface between these databases and the investigator will not change. The Veterans Affairs Information Resource Center World Wide Web site should be consulted for future developments.
Unlike the enrolled population of a health maintenance organization, many VA medical care system users also receive much of their care outside the VA system (14) . The 1992 National Survey of Veterans showed that out-of-system use was more common among those without a service-connected disability and among users with better health status (9). The extent and nature of this out-of-system use are not captured for individual veterans in current VA data systems, which can affect some kinds of epidemiologic research. For example, an investigator may not be able to rely exclusively on VA data systems to identify all cases of a given disease in a cohort of veterans, even if they are known VA system users. Other follow-up methods may then be needed to identify cases that are diagnosed and treated outside the VA. On the other hand, many studies are relatively unaffected by this feature of the system, such as studies that use mortality as their primary endpoint, clinical epidemiologic studies of relatively short-term outcomes in hospitalized patients, or case-control studies in system users that do not depend exclusively on VA data systems for exposure information.
A National VA Enrollment File came into existence on October 1, 1998. The contents of this file are still under development, and guidelines for its use for research purposes have not yet been established. Potentially, this file could greatly advance the practice of epidemiologic research within VA by providing denominator information and a defined sampling frame for study subjects.
The medical care focus of VA databases makes them more attractive as a source of subjects for clinical epidemiologic, specifically the identification of determinants of disease outcome, than etiologic research. For example, a recent study examined whether race was related to colon cancer survival by utilizing data derived from three VA databases, the PTF to identify veterans with incident colorectal cancer over a 1-year time period (n = 3,176), the BIRLS to determine survival, and the Outpatient Care File and PTF to capture treatment information (radiation therapy, chemotherapy, colorectal surgery) following diagnosis (15) . Similar proportions of Black veterans and White veterans underwent surgical resection, chemotherapy, and radiation therapy. The relative risk for all-cause mortality during a 5-year follow-up associated with Black race was 1.13, much lower than in previous studies of this question.
Etiologic studies are possible using existing VA databases if exposures of interest that occurred prior to disease onset are contained therein. Generally, VA databases contain information regarding demographics and military service. A case-control study examined military history in relation to occurrence of inflammatory bowel disease utilizing PTF data (16) . Military duty in Vietnam and prisoner-of-war status were related to a lower relative odds of Crohn's disease, lending support to the theory that exposure to poor sanitation decreases the future risk for this illness. Another case-control study that utilized PTF data examined the association between several medical conditions (peptic ulcer disease, partial gastrectomy) and subsequent occurrence of gastric carcinoma (17) .
These etiologic studies have several potential shortcomings, including their reliance on hospital-or clinicbased control selection with its attendant potential biases. The development of the National VA Enrollment File, though, may overcome this difficulty with use of VA databases in conducting etiologic investigations. Also, use of records from one health care system to assess certain exposures, such as previous peptic ulcer disease, may lead to incomplete exposure ascertainment. The generalizability of findings from etiologic or other types of studies conducted using VA databases is limited to veterans who receive health care in this system. Given the national scope of the VA medical care system, the generalizability will be better than that from most health plans with similarly large numbers of patients but restricted geographic dispersion.
VA support of epidemiologic research and training
Currently the VA Research and Development Office is making active efforts to cultivate an investigative community in epidemiology. Two new programs have been created: Epidemiologic Research and Information Centers (ERICs) and a funding and review mechanism for investigator-initiated epidemiologic research (Epidemiology Merit Review projects). In addition, the existing Cooperative Studies Program and other mechanisms are being used to support this endeavor.
Epidemiologic Research and Information Centers. In 1997, the VA funded the creation of three ERICs located at VA Medical Centers in Seattle, Washington; Boston, Massachusetts; and Durham, North Carolina. These centers have as their general objectives the generation and dissemination of new knowledge about the frequency, distribution, and causes of disease in veterans; promotion of education in epidemiologic methods and principles throughout the VA; provision of technical assistance to VA-based investigators in support of epidemiologic research; and facilitation of interactions between VA and non-VA investigators in epidemiology. The ERICs work jointly to achieve system-wide objectives and separately in achieving local aims or regional objectives. The national nature of the ERIC program should facilitate the coordination and conduct of multicenter VA epidemiologic studies.
Although the ERICs have common objectives, each center has unique interests and strengths. The Seattle ERIC (Director, Edward J. Boyko) represents a partnership between the VA Puget Sound Health Care System and the University of Washington Department of Epidemiology. This ERIC aims to provide assistance over a broad range of areas of epidemiologic research, including chronic and infectious diseases, cancer, epidemiologic methods, and prevention and screening. Currently this ERIC supports projects that investigate the epidemiology of carotid atherosclerosis and abdominal aortic aneurysm, magnetic resonance features predicting lower back pain, and risk factors for nosocomial bacteremia after urinary tract infection. Other aims of this ERIC include the development of a World Wide Web site that provides detailed, field-byfield information on the epidemiologic content of VA databases and the incorporation of veteran-specific data in ongoing national surveys. Further information on the Seattle ERIC is available at the following URL:
http://www.washington.edu/uwired/outreach/seattle_eric/ The ERIC at Durham, North Carolina (Director, Ronnie D. Homer), is a partnership among Duke University, the University of North Carolina at Chapel Hill through the Department of Epidemiology, and the VA Center for Health Services Research in Primary Care. The major focus of this ERIC is on the natural history/clinical course of diseases of high priority to the VA. Accordingly, its current research portfolio includes projects investigating risk factors for advanced colorectal cancer, genetic and environmental risk factors for prostate cancer, direct and indirect effects of screening for diabetes mellitus on the disease's progression, and the occurrence of infectious diseases among the severely mentally ill. The educational portfolio that is being developed will include Internet-based and summer (short) courses on epidemiologic methods, fellowships, and similar avenues of training. Information dissemination activities center on a communication network of VA and non-VA epidemiologists that is in the formative stages of development. Expertise is available for the development of epidemiologic research ideas of relevance to the health of veterans. The URL for the ERIC at Durham is:
http://hsrd.durham.med.va.gov/eric/ The Massachusetts Veterans Epidemioloic Research and Information Center (MAVERIC) directed by J. Michael Gaziano is a collaboration among the Bedford, Boston, Brockton, and West Roxbury VA medical centers and the Harvard and Boston University schools of medicine and public health. MAVERIC provides onsite expertise in populationbased study design, implementation, and statistical analysis for all types of epidemiologic research. MAVERIC resources and services include funding opportunities, ad hoc consulting in many disciplines, core computing facilities, blood storage capabilities, and educational opportunities for physicians and other researchers. Further details are available at the following URL:
http://www.maveric.org
Epidemiology Merit Review Program.
This VA program provides up to $150,000 annually for up to 5 years for investigator-initiated epidemiologic research. With appropriate justification, a greater amount of support may be approved. Investigators must be VA eligible (which is usually determined by being employed 5/8 time or more by the VA), and the topic under investigation must be relevant to the health of veterans. Partnerships between non-VA-and VA-eligible investigators are encouraged. Applications are reviewed twice yearly by the newly formed 12-member Epidemiology Review Committee, most of whose members come from outside the VA. This program establishes a recurring mechanism to support epidemiologic research within the VA and should contribute to the development of a continuous VA investigative tradition in this field. As of March 1, 1999 Other VA support for epidemiologic research. A total of 30 epidemiologic studies now receive VA funding, as described in table 3. Ten of these are funded through the Merit Review mechanism and the remainder, through other mechanisms. Many other VA-supported studies have an epidemiologic focus. Examples include the Vietnam-era twin registry and a recently launched study to estimate and compare the prevalence of various symptoms, physical examination findings, and health outcomes related to deployment in the Persian Gulf among veterans, coordinated by the Hines Cooperative Studies Program Coordinating Center. The latter study also will examine the effects of Persian Gulf deployment in veterans on the prevalence of illnesses reported by their spouses and the frequency of birth defects among their children. In addition, the VA is expected to announce career development awards in epidemiology and clinical trials research soon.
Conclusions
Current VA leadership values epidemiologic research and is actively promoting its conduct. 
